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90 per cent of water. In some cases, as in seeds, the amount of
water may be much smaller, and the protoplasm becomes rela-
tively hard. In such cases, however, the protoplasm loses most of
its activity, and becomes active only when additional water is
supplied. Next to water the substances which are present in great-
est amount are proteins. These are very characteristic of proto-
plasm, and protoplasm is often said to be essentially a dispersion
of proteins in water. Proteins are very complex chemical com-
pounds with large molecules, and always contain the elements
carbon, hydrogen, oxygen, and nitrogen, and frequently in addi-
tion other elements, such as sulfur and phosphorjus. These last
two elements are always present in the proteins of protoplasm.
There are many different kinds of proteins in protoplasm. The
white of an egg is a very good example of one kind of protein.
Among the other organic compounds found in protoplasm are fats
and carbohydrates such as sugar. Carbohydrates are compounds
of carbon, hydrogen, and oxygen in which the hydrogen and
oxygen are usually present in the same proportion as in water;
that is, two molecules of hydrogen to one of oxygen. A consider-
able variety of inorganic salts are also found in protoplasm. The
materials found in protoplasm will be discussed more fully in a
later chapter.
Colloidal state of protoplasm. The proteins are dispersed in
the water of the protoplasm as particles of colloidal size. In order
to understand what is meant by a colloidal dispersion in water
(sometimes called a colloidal solution) we may consider the dif-
ferences between a suspension, a colloidal dispersion, and a true
solution. If we were to take small particles of soil that are still large
enough to be visible, and stir them in a vessel of water, they would
become suspended in the water. We should then have a suspension
of soil particles in water. We frequently see such a condition in
muddy rivers or in agitated pools. Each soil particle is composed
of many molecules. These particles would settle to the bottom if
the water were to remain still for a sufficient length of time. Each
soil particle could be divided into two, and we should have a sus-
pension of smaller particles. Theoretically this process of division
could be continued until each particle would consist of only a few
molecules and finally of only a single one. The last condition would